Involvement of reactive oxygen species produced via NADPH oxidase in tyrosine phosphorylation in human B- and T-lineage lymphoid cells.
In several human B- and T-lymphoid cell lines, reactive oxygen species (ROS) were produced in a time- and dose-dependent manner in response to menadione (vitamin K3) and anti-Fas (CD95/APO-1) mAb when ROS formation was determined by a chemiluminescence-based method. The ROS evoked by menadione and anti-Fas could be first observed as rapidly as within 20 seconds after the stimulation, reaching a maximum within 5-10 min, and declining slowly thereafter. Both menadione and anti-Fas also induced increased tyrosine phosphorylation of multiple cellular proteins whose pattern was similar to that observed upon hydrogen peroxide treatment. For each agent, the kinetics of the increased tyrosine phosphorylation was similar to that of ROS production, and an NADPH oxidase inhibitor, diphenyleneiodonium, prevented both of these two events. Our results suggest a close link between ROS production and tyrosine phosphorylation induced by divergent extracellular stimuli and the possible role of NADPH oxidase or its related enzyme.